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It would appear that successful fertilisation may be effected by 
applying the pollen from the long stamens to the stigma of the 
long styles. 

The partial fruiting which took place in the heads of flowers in 
the Hookerian plants may have depended on the fact that there 
were only produced flowers with long stamens and short styles, and 
although when pollen was applied from one flower to another 
fertilisation was effected, still it was by no means fully successful, 
only two or three of the flowers in the head producing fruit. The 
flowers are sweet-scented with a delicate odour. 

One of the largest plants has the following dimensions :— 


Height of plant, . . 124 inches. 
Length of leaves, : © 8 - 
Breadth of leaves, ‘ ee i 
Peduncle (length), : : 5 OL thavevn 
Greatest circumference of stem, . 4, 


2. On the Crinoids of the “ Porcupine” Deep-Sea Dredging 
Expedition. By Professor Wyville Thomson. 


Seven species belonging to the HEchinoderm order CrinorpEa, 
were procured during the ‘ Porcupine” dredging expeditions of 
1869 and 70. Four of these belong to the free section of the order, 
and are referred to the genus ANTEDON. 


1. A. escrichti, J. Miiller. 

This fine species is abundant off the coast of Greenland, but so far 
as IL am aware, it does not occur in the seas of Scandinavia. 
Several hauls of the dredge in the cold area in the channel between 
Scotland and Faeroe, yielded many examples, the largest of which, 
however, fell somewhat short of the dimensions of the largest 
specimens from Greenland. <Antedon escrichti was associated in 
the Faeroe channel with Ctenodiscus crispatus, an Asteridean which 
had been met with previously only in the Greenland seas. A 
single example of a pentacrinoid in an early stage was found 
associated with Antedon escrichtw. It resembled closely the larva 
of Antedon sarsii, but the specimen was not sufficiently perfect for 
a critical examination. 


of Edinburgh, Session 1871-72. 165 


2. A. sarsii, Duben and Koren. 

More or less complete specimens or fragments of this widely 
distributed species came up in nearly every one of the deep hauls 
of the dredge, from the Faeroe Islands to Gibraltar. One or two 
small examples of the pentacrinoid were procured in the Faeroe 
Channel. 


3. A. rosaceus, Linck. 

Frequent in water of moderate depth. Many examples of the 
form known to continental naturalists under the name of A. 
mediterraneus, Lam. sp., were dredged in the Mediterranean off the 
coast of Africa. I do not feel satisfied that this is identical with 
Antedon rosaceus of the coast of Britain, although the two specific. 
names are usually regarded as synonyms. There is a great 
difference between them in habit; a difference which it is difficult 
to define. 


4. A. celticus, Barrett. 

This species, which is at once distinguished by the extreme 
length of the dorsal cirri, is abundant at depths of 40 to 60 fathoms 
in the Minch, and we also met with it in local patches to 150 
fathoms off the north coast of Scotland. 

The remaining three Crinoids belong to the section of the Order 
which are permanently stalked. T'wo of the three are new to 
science, and the third was discovered in the year 1864 by G. O. 
Sars, in the deep water off the Loffoden Islands. 

Up to the present time two recent species have been described 
belonging to the Family Pentacrinipz. Both of these were known 
only from the deep water of the seas of the Antilles. Since the 
discovery of the first of these in the year 1755, they have been 
regarded with special interest, both on account of their great 
beauty, and of the singular relation which they bear to some of the 
most abundant and characteristic fossils of the palzozoic and 
mezozoic formations. 

Pentacrinus asteria, L., the species first described by Guettard, 
and afterwards very carefully worked out by Johannes Miiller, has 
a stem sometimes nearly a metre in length consisting of a multitude 
of discoidal joints about every seventeenth of which bears a 
circle of five long cirri which spread out rigidly and abruptly 
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from the joint, turning down hooklike towards the tips. Each 
cirrus consists of about 36 joints. The nodal joint, that is to say 
the joint modified for the insertion of the cirri, is single; but it is 
united to the joint beneath by a peculiar suture with much of the 
character of a syzygy. Most of the examples of P. asteria which 
have reached Europe have had the stem recently broken. In one 
however in my possession, the stem, which is unusually short, had 
evidently given way at one of these joints long before the death of 
the animal, for the surface of the terminal joint is smoothed and 
rounded, and the terminal row of cirri are curved over it. This 
example, at all events, must have lived for some time free. 

In Pentacrinus asteria, the basal plates of the cup project like 
small round buttons over the ends of the salient angles of the first 
stem joint. The first radials are connected with the second radials 
by a true joint with muscles and ligaments, and the second radial is 
united to the radial axillary by a syzygy. There are from 70 to 120 
pinnated arms. There is constantly a syzygy on each branch at the 
first joint beyond each bifurcation, but there are few syzygies on 
the arms after their last bifurcation, although in some specimens 
one is met with here and there. 

All the examples of P. asteria in European museums have lost the 
soft parts and the disk; but I have one example which is com- 
plete. The mouth is central, and five radial grooves pass from the 
edge of the mouth-opening to the proximal ends of the arms, and 
become continuous with the brachial grooves, dividing with each 
bifurcation. The perisom of the disk is covered with irregular 
calcareous plates, and at the free inner angles of the interradial 
spaces these plates become closer, and form a solid kind of boss; 
but there are no distinct oral plates. A rather long anal tube 
occupies the centre of one of the interradial spaces. 

Pentacrinus millert, Girstedt, seems to be more common than P. 
asterva especially off the Danish West Indian Islands. The whole 
animal is more delicate in form. ‘The stem attains nearly the 
same height, but is more slender. The nodes occur about every 
twelfth joint and at every node two stem-joints are modified. The 
upper joint bears the facets for the insertion of the cirri, and the 
second is grooved to receive the thick basal portions of the cirri, 
which bend downwards for a little way closely adpressed to the 
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stem before becoming free. ‘The cirri are much shorter than in 
P. asterta. The syzygy is between the two modified jomts. In 
all complete specimens which I have seen, the stem has evidently 
been separated for long at one of these syzygies. I described some 
years ago a specimen in which this was the case, and suggested 
that in that instance the animal had lived for some time free. 
I have since seen several other examples in the same condition, 
and I believe that the disengagement at a certain stage of growth 
is habitual. The arrangement of the joints and syzygies in the cup 
is the same in P. miillert as in P. asteria, only the syzygy between 
the second radial and the radial axillary is not so complete. The 
arms are more delicate, and appear never to exceed thirty in num- 
ber. The number of syzygies is very variable; sometimes they are 
confined, as in P. asterza, to the first joint after a bifurcation, and 
sometimes they occur at intervals all along the arms. The struc- 
ture of the disk is the same as in P. asterda, but its texture is more 
delicate, and the calcareous pieces are smaller and more distant. 

On the 21st of July 1870, Mr Gwyn Jeffreys, dredging from 
the “Porcupine,” at a depth of 1095 fathoms, latitude 89° 42’ N. 
long. 9° 43’ W., with a bottom temperature of 4°°3 C., took about 
twenty specimens of a handsome PrEnracrinus involved in the 
hempen tangles attached to the dredge. 


1. P. wyville-thomsoni, Jefireys. 


This species is intermediate in some of its characters between 
P. asteria and P. miilleri, it approaches the latter however most 
nearly. In a mature specimen the stem is about 120 mm. in 
length and consists of five to six internodes. The whorls of cirri 
towards the lower part of the stem are 40 mm. apart, and the 
internodes consist of from thirty to thirty-five jomts. The cirri 
are rather short, and stand out straight from the nodal joint 
or curve slightly downwards. There are usually eighteen joints 
in the cirri, the last forming a sharp claw. As in P. asterva 
the nodal joint is single, and a syzygy separates it from the 
jot immediately beneath it which does not differ materially in 
form from the ordinary internodal stem-joints. All the stems of 
mature examples of this species end inferiorly in a nodal joint 
surrounded by its whorl of cirri, which curve downwards into a 
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kind of grappling root. The lower surface of the terminal joint 
is in all smoothed and rounded, evidently by absorption, showing 
that the animal has long been free. This character I have 
already noted as occurring in some specimens of P. miilleri and 
in one at least of P. asterta. I have no doubt whatever that it is 
constant in the present species, and that the animal lives loosely 
rooted in the soft mud, and may change its place at pleasure 
by swimming with its pinnated arms: that it is, in fact, interme- 
diate in this respect between the free species of Antedon and 
the permanently rooted fossil crinoids. 

A young specimen of P. wyville-thomsonc gives the mode in 
which this freedom is acquired. The total length of this specimen 
is 95 mm., of which the head occupies 85mm. The stem is 
broken off in the middle of the eighth internode from the head. 
The lowest complete internode consists of 14 joints, the next 
of 18, the next of 20, and the next of 26 joints. There are 
8 joints in the cirri of the lowest whorl, 10 in those of the 
second; 12 in those of the third, and 14 in those of the fourth. 
This is the reverse of the condition in adult specimens, in all 
of which the numbers of joints in the internodes, and of joints 
in the cirri, decrease regularly from below upwards. The broken 
internode in the young example and the three internodes above 
it are atrophied and undeveloped ; and suddenly at the third node 
from the head the stem increases in thickness and looks as if 
it were fully nourished. There can be no doubt that in early life 
the Crinoid is attached, and that it becomes disengaged by the 
withering of the lower part of the stem. 

The structure of the cup is the same as in P. asterza and P. 
miilleri. The basals appear in the form of shield-like projections 
crowning the salient angles of the stem. Alternating with 
these we have well-developed first radials forming a closed ring 
and articulating to free second radials by muscular joints. The 
second radials are united by a syzygy to the radial axillaries, 
which as usual give off each two first brachials from their bevelled 
sides. A second brachial is united by syzygy to the first, and 
normally this second brachial is an axillary, and gives off two 
simple arms; sometimes, however, the radial axillary originates 
a simple arm only from one or both of its sides, thus reducing the 
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total number of the arms, and sometimes one of the four arms 
given off from the brachial axillaries again divides, in which case 
the total number of arms is increased. The structure of the disk 
is much the same as in the species of the genus previously known. 

The Aptocrinip# to which the remaining two fixed Crinoids 
must be referred, differ from all other sections of the order in the 
structure of the upper part of the stem. At a certain point consi- 
derably below the crown of arms the joints of the stem widen 
by the greater development of the calcified ring, the central cavity 
scarcely increasing in width. The widening of the stem-joint 
increases upwards until a pyriform body is produced, usually very 
elegant in form, in which one would suppose looking at the out- 
side that the viscera were lodged. It is, however, nothing more 
than a symmetrical thickening of the stem, and the body cavity 
occupies a Shallow depression in the top of it inclosed within the 
plates of the cup; the basals and radials are much thicker and 
more fully calcified than in other crinoids, but they are normally 
arranged. 

The stem is usually long and simple, until near the base, where 
it forms some means of attachment; either as in the celebrated 
pear encrinites of the forest-marble, a complicated arrangement of 
concentric layers of cement which fix it firmly to some foreign 
body; or as in the chalk Bourguetticrinus and in the recent Rhizo- 
crinus, an irregular series of jointed branching cirri. 

The Aptocrinip& attained their maximum during the Jurassic 
period, where they are represented by numerous and fine species 
of the genera Apiocrinus and Millericrinus. The chalk genus 
Bourguetticrinus shows many symptoms of degeneracy. The head 
is small, and the arms are small and short. The arm joints are so 
minute that it is difficult to make up anything like a complete 
series from the separate fragments scattered through the chalk in 
the neighbourhood of a cluster of heads. The stem, on the other 
hand, is disproportionately large and long, and one is led to suspect 
that the animal was nourished chiefly by the general surface absorp- 
tion of organic matter, and that the head and special assimilative 
organs are principally concerned in the function of reproduction. 
The genus Rurizocrinus possesses all the essential characters of 
the family. 
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1. &. lofotensis, M. Sars. 

This species was discovered in the year 1864, at a depth of about 
300 fathoms, off the Loffoden Islands, by G. O. Sars, a son of 
the celebrated Professor of Natural History in the Uuiversity 
of Christiania; and it was described in detail by the latter in the 
year 1868. It is evidently a form of the Apiocrinide still more 
degraded than Bourguettecrinus, which it closely resembles. The 
stem is long and of considerable thickness in proportion to the 
size of the head. ‘The joints of the stem are individually long 
and dice-box shaped, and between the joints spaces are left on 
either side of the stem alternately, as in Dourguettecrinus, and in 
the pentacrinoid of Antedon for the insertion of fascicles of con- 
tractile fibres. Towards the base of the stem branches spring from 
the upper part of the joints; and these, each composed of a suc- 
cession of gradually diminishing joints, divide and re-divide into a 
bunch of fibres which expand at the ends into thin calcareous 
lamin, clinging to small pieces of shell, grains of sand—anything 
which may improve the anchorage of the crinoid in the soft mud 
which is nearly universal at great depths. 

In Rhizocrinus the basal series of plates of the cup are not dis- 
tinguishable. They are masked ina closed ring at the top of the 
stem, and whether the ring be composed of the fused basals alone, 
or of an upper stem-joint with the basals within it forming a 
“rosette”? as in the calyx of Antedon, is a question which can 
only be solved by a careful tracing of successive stages of develop- 
ment. The first radials are likewise fused, and form the upper wider 
portion of the funnel-shaped calyx The first radials are deeply 
excavated above for the insertion of the muscles and ligaments 
which unite them to the second radials by a true (or moveable) 
joint. One of the most remarkable points in connection with this 
species is, that the first radials, the first joints of the arm, are 
variable in number, some examples having four rays, some five, some 
six, and a very small number seven in the following proportions. 
Out of seventy-five specimens examined by Sars, there were— 

15 with 4 arms, 
4.3 re Sissy 


of Edinburgh, Session 1871-72. wal 


This variability in so important a character, particularly when 
associated with so great a preponderance in bulk of the vegetative 
over the more specially animal parts of the organism, must un- 
doubtedly be accepted as indicating a deterioration from the 
symmetry and compactness of the Apiocrinide of the Jurassic 
period. 

The anchylosed ring of first radials is succeeded by a tier of free 
second radials, which are united by a straight syzygial suture to 
the next series—the radial axillaries. The surface of the funnel- 
shaped dilation of the stem, headed by the ring of first radials, is 
smooth and uniform, and the second radials and radial axillaries 
present a smooth regularly arched outer surface. The radial 
axillaries differ from the corresponding joints in most other known’ 
crinoids in contracting slightly above, presenting only one arti- 
culating facet, and giving origin to a single arm. The arms, which 
in the larger specimens are from 10 to 12 mm. in length, consist of 
a series of from about twenty-eight to thirty-four joints, uniformly 
transversely arched externally, and deeply grooved within to 
receive the soft parts. Hach alternate joint bears a pinnule 
alternating on either side of the axis of the arm, and the joint 
which does not bear a pinnule is united to the pinnule-bearing 
joint above it by a syzygy: thus joints with muscular connections 
and syzygies alternate throughout the whole length of the arm. 

The pinnules, twelve to fourteen in number, consist of a uniform 
series of minute joints united by muscular connections. The grooves 
of the arm and of the pinnules are bordered by a double series of 
delicate round fenestrated calcareous plates, which, when the animal | 
is contracted and at rest, form a closely imbricated covering to the 
nerve and the radial vessel with its delicate cecal tentacles. The 
mouth is placed in the centre of the disk, and radial canals, equal 
in number to the number of arms, pass across the disk, and are 
continuous with the arm grooves. The mouth is surrounded by a 
row of flexible cirri arranged nearly as in the pentacrinoid of 
Antedon, and is provided with five oval calcareous valve-like plates 
occupying the interradial angles, and closing over the mouth at 
will. A low papilla in one of the interradial species indicates the 
position of the minute excretory orifice. 

Rhizocrinus lofotensis is a very interesting addition to the British 
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Fauna. We met with it in the Faeroe Channel in the year 1869,— 
three examples, greatly mutilated, at a depth of 530 feet, with a 
bottom temperature of 6°4C. Station 12 (1868) —Several occurred 
attached to the beards of Aoltenie off the Butt of the Lews, 
and specimens of considerably greater size were dredged in 862 
fathoms off Cape Clear. The range of this species is evidently very 
wide. It has been dredged by G. O. Sars off the north of Norway; 
by Count Pourtales, in the Gulf-stream off the coast of Florida; by 
the naturalists on board the ‘‘ Josephine” on the “ Josephine Bank” 
near the entrance of the Strait of Gibralter; and by ourselves 
between Shetland and Faeroe, and off Ushant and Cape Clear. 

The Genus Batuyorinus (n. g.) must also apparently be re- 
ferred to the AprocRinipm, since the lower portion of the head 
consists of a gradually expanding funnel-shaped piece, which seems 
to be composed of coalesced upper stem-joints. 


1. B. gracilis (a. sp.). 


The stem is long and delicate, in one example of a stem alone, 
which came up in the same haul with the one perfect example 
which was procured, it was 90 mm. in length. The joints are 
dice-box shaped as in Rhizocrinus, long and delicate, towards the 
lower part of the stem 3:0 mm. in length by 0°5 mm. in width in 
the centre, the ends expanding to a width of 1:0 mm. As in 
Rhizocrinus, the joints of the stem diminish in length towards 
the head, and additions are made in the form of calcareous laminé 
beneath the coalesced joints which form the base of the cup. 

The first radials are five in number. They are closely opposed, 
but they do not seem to be fused as in Rhezocrinus, as the sutures 
show quite distinctly. The centre of each of the first radials 
rises into a sharp keel, while the sides are slightly depressed 
towards the sutures, which gives the calyx a fluted appearance, 
like a folded filter paper. The second radials are long and free 
from one another, joining the radial axillaries by a straight 
syzygial union. They are most peculiar in form. A strong 
plate-like keel runs down the centre of the outer surface, and the 
joint is deeply excavated on either side, rising again slightly 
towards the edges. The radial axillary shows a continuation of 
the same keel through its lower half, and midway up the joint the 
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keel bifurcates, leaving a very characteristic diamond-shaped space 
in the centre towards the top of the joint. Two facets are thus 
formed for the insertion of two first radials. The number of arms 
is therefore ten. The arms are perfectly simple, and in our single 
specimen consist of twelve joints each. There is no trace of 
pinnules, and the arms resemble in character the pinnules of Rhzzo- 
crinus. The first brachial is united to the second by a syzygial 
joint, but after that the syzygies are not repeated, so that there is 
only one of these peculiar junctions in each arm. The arm-grooves 
are bordered by circular fenestrated plates as in Rhizocrinus. 

Certain marked resemblances in the structure of the stem, in the 
structure of the base of the cup, and in the form and arrangement 
of the ultimate parts of the arms, evidently associate Bathycrinus 
with Rhizocrinus ; but the differences are very wide. Five free 
keeled and sculptured first radials replace the uniform smooth ring 
formed by these plates in Rhizocrinus. The radial axillaries give 
off each two arms, thus recurring to the more usual arrangement 
in the order, and the alternate syzygies on the arms, which form so 
remarkable a character in Rhizocrinus, are absent. 

Only one nearly complete specimen and a detached stem of this 
very remarkable species were met with, and they were both brought 
up from the very greatest depth which has as yet been reached 
with the dredge, 2435 fathoms, at the mouth of the Bay of Biscay, 
200 miles south of Cape Clear. 


3. Laboratory Notes. By Professor. Tait. 


1. On Thermo-electricity: Circuits with more than one Neutral 
Point. (With a Plate.) 


Having lately obtained from Messrs Johnson & Matthey some 
wires of platinum, and of alloys of platinum and iridium, I formed 
them into circuits with iron wire of commerce; and noticed that 
with all, excepting what is called “soft” platinum, there is more 
than one neutral point situated below the temperature of low white 
heat, and that at higher temperatures other neutral points occur. 
This observation is, in itself, highly interesting; but my first im- 
pression was one of disappointment, as J imagined it depended on 
some peculiarity of the platinum metals, which I had hoped would 
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